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Introduction  The semantic web is the concept of an internet where all data is stored in machine‐readable  formats,  facilitating machine  reasoning  and  encoding meaning  (Berners‐Lee,  Hendler  and  Lassila,  2001);  offering  many  new  possibilities  to  explore  and reason across heterogeneous data sources and types. This paper tells a story about a hybrid object known as the ‘Semantic Spider’ that was born out of need to illustrate the  concept  of  semantic  web  within  a  large  and  interdisciplinary  research  and development  project,  Ensemble.  The  overall  aim  of  this  project  is  to  research  the potential  of  semantic  technologies  to  enhance  case  based  learning  in  higher education  (www.ensemble.ac.uk).  The  project  began  in  October  2008;  from  the outset  it  has  been  participatory  in  the  nature  of  its  research  and  development processes,  seeking  to  research  both  the  technology  and  the  pedagogy  it  might become  embedded  within.  It  has  focused  upon  educational  settings  where “complexity, contestation or rapid change makes some kind of case based learning the pedagogy of  choice”  (Tscholl,  Tracy  and Carmichael,  2009);  so  far,  the project has  worked  with  practitioners  in  a  diverse  range  of  academic  settings,  including Archaeology,  Plant  Science,  Engineering,  Business,  Journalism,  Dance,  Education Studies, Geography and Maritime Operations and Management. The project team is interdisciplinary  in  the  sense  that  it  brings  together  individuals  with  broadly Computer  Science  or  Education  backgrounds,  (though  these  groupings  are  not 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to be, we then explore (via the interviews) the core team3 members’ perceptions of its purpose and functions in different contexts. The picture which emerges from this analysis  indicates  that  the  Spider may  be  characterized  as  a  ‘practice‐negotiating artifact’  and  the  story  of  the  diagram  exemplifies  the  multiplicity  of  a  research project and its practices. 
 









Methodological note The initial point of interest with the Spider was the changes we observed both in its form and its use. What was the nature of this object, why did it keep changing and how  did  the  different  team members  use  it?  The  Spider  is  not  the  only  diagram deployed in the task of explaining the semantic web, a number of others had been used  too.  In order  to  find answers  to  these questions we  first  set out  to  trace  the different  versions  of  the  diagrams  used  for  depicting  the  semantic  web  or  the semantic  technologies.  The  Ensemble  team  uses  a  (Sakai)  Virtual  Research Environment  (VRE)  for  supporting  the  collaborative  research  activities  of  its distributed team. This is a password protected online workspace, which enables the team members to access shared resources as well as a set of tools that support the work of the team. These include e.g. a file store, a co‐authoring tool wiki, a chat room etc.  (for more  info  see  e.g.  Carmichael  et  al.,  2006). The  file  store  contains  a wide 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range  of  different  types  of  digital  files  used  or  created  by  the  project,  including research  data,  presentations,  papers,  and photographs  of more  ephemeral  objects (such as drawings on whiteboards). We began by looking through the file store for instances  of  diagrams  depicting  the  semantic  web  or  semantic  technologies,  and noting  which  version  of  the  diagram  had  been  used  and  when  the  file  had  been created. In doing this, it quickly became apparent that the Spider diagram seemed to be  an  object  in  flux.  Although  at  any  given  point  in  time  there  is  usually  a  ‘latest version’ of  the Spider,  it  is  rarely stabilized  for  long, and seemed to be doing very different  things  as  part  of  different  contexts.  Furthermore,  while  we  found  the ‘earliest’ stored version of the Spider in the file store, this turned out not to be the ‘original’ version. Where was the original of this diagram? In addition to tracing the different versions of the diagrams used over time, we also interviewed  all  the  ‘core’  team  full‐time  researchers  about  their  experiences  and understandings  of  the  diagrams,  with  a  focus  on  the  Semantic  Spider.  We  asked them about how it came to be, or when they first encountered it, how they saw its nature  and  role  as  part  of  the  project  work,  what  importance  it  was  to  them, whether  they used  it  in  their  own work,  how and why. The  interviews were  then transcribed  and  emergent  themes  examined  in  relation  to  each  other  and  the diagrams.  In  addition  to  these,  we  have  transcribed  sections  of  team  meeting recordings where the ‘Spider’ has been discussed, and had informal discussion with the team members about it. In  our  treatment  of  these  data,  we  have  drawn  upon  a  strand  of  Actor  Network Theory  or Material  Semiotics writings, most  notably  Annemarie Mol,  Susan  Leigh Star and James Griesemer. 
 






































   The first time the Semantic Spider made a public appearance was at a meeting with a group of  librarians, which could be  taken as a  trial  run  for  its  intended use at  a large Project Launch event taking place a day later in January 2009. It was created in order  to  engage  a  very  diverse  group  of  people, many  of  them potential  research participants, with the work of the project. The Spider diagram was one among many conceptual tools used in this event. The noteworthy point about this diagram is that its function was to communicate ‘a single organizing concept – data aggregation’ and to stimulate discussion as well as envisaging the potential of these technologies as part of the participants’ own contexts. Different versions of it have since been used as part of Powerpoint presentations or in  posters,  on  websites  and  in  conference  papers;  the  diagrams  have  been  also printed  out  and  taken  along  to  the  research  settings.  While  our  diagram  tracing exercise led us to the first public appearance of the Spider, we still were not able to 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charts.” ­Jim For Jim there does not appear to be any diagram that could be pointed out to be the very  original  version,  the  sketching  of  diagrams  is  simply  part  of  his  day  to  day work;  it  is  a  practice,  a way of  thinking.  In discussing  complex  systems  it  is  often easier  to  convey  your  ideas  with  boxes  and  arrows  than  just  with  words.  He emphasized the communicative aspect and the temporary nature of these doodles, saying: 
“you know if I could get away with gesturing, if I could get away with... if I could 
save myself from walking to the white board and doing it with a gesture, I’d do 









Ensemble project, probably [Jim] would’ve presented it” – Ann These  interviews  explicated  the  fact  that  the  Spider  diagram,  while  seemingly  a shared object in the project discourse, is a creation of the Computer Science end of the interdisciplinary team. The social scientists/education researchers do not share the  ‘ownership’ of the creation of the diagram; they simply acknowledge their role as part of the ‘audience’ it is being presented to.  This relates to how stable or fluid the diagram is perceived and enacted as.  




Amy In the educational researchers’ use, on the other hand, the diagram becomes a static object.  Ann,  one  of  the  educational  researchers,  explained  that  she  never  changes anything  on  the  diagram,  but  now  that  her  understanding  of  the  technology  has increased, she can see what might be missing or added in subsequent diagrams. She prints the diagram out and takes it along as a piece of paper, or pulls it up as a digital slide, which is then shown to those with whom it is being discussed. 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Expertise and divergent expectations The discussion about the origins and the fluidity or stability of the Spider diagram as well  as  the  purposes  of  what  it  was  been  used  for  highlights  several  things.  For example, the nature of interdisciplinary teams and of working between parties who do not share the same working practices, and the importance of communication in these. This is related to the aspect of expertise: there are those team members who are  experts  in  technology,  and who  can  communicate  about  it,  and  those who are learning  about  it.  It  is  commonly  acknowledged  in  the  team  that  the  computer scientists are largely in the role of the ‘teacher’ and social scientists in the role of the ‘learner’.  Since  the  Spider was  first  introduced,  and  subsequently  adopted  by  the team,  it  is  possible  to  evidence  an  increasing  understanding  about  semantic technologies  on  the  part  of  those  who  were  unfamiliar  with  it.  Using  the  Spider 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them in some way, yeah. ” ­Tom Rather  than  using  the  Spider  for  engaging  participants  or  for  talking  about  the technologies he guides the research participants into thinking what it is they would like  to  teach, what different  types of resources  to use, with a view of having these encoded in such a way that the semantic technology could read them. Therefore he did  not  find  the  Spider  useful  for  his  own  purposes,  nor  does  he  engage  with  it beyond consuming  it as a member of an audience, or as participant  in discussions about it at meetings. When  thinking about  the variety of uses  the Spider has been put  to,  it  is useful  to consider Annemarie Mol’s formulation of  ‘objects coming into being as enactments in  practices’  (2003).    Rather  than  seeing  the  Spider  as  a  singular  ‘thing’  (which  it clearly  is  not  anyway)  taking  it  as  being  enacted  into  being  in  different  practices would bring  forth  its multiple nature:  the computer scientists enact  their  thinking about  technologies  as  doodles,  out  of  which  the  Spider  diagram  is  created  as  a 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simplified version for a particular purpose. It  is enacted as a communication or an instructional  device  with  particular  external  audiences,  but  also  within  the  team. Adopted by the Educational researchers, the Spider diagram becomes enacted as a static object, something that can be taken along and shown to people in a different location. It is being enacted as a communication tool, or a thinking tool, or a tool for envisaging  possibilities,  or  teaching  about  technologies.  The  Computer  scientists also  enact  it  as  a  planning  tool  for  their  own work.  It  is  also  enacted  as  ‘not my thing’,  as  not  useful  for  one’s work.  Through  these  practices,  the  Semantic  Spider emerges as a multiple object, quoting Mol, as  ‘more than one, while remaining less than many’(Mol 2003, 55). 









social worlds.” (Star and Griesemer, 1989, p. 393) This issue was discussed at one of the team meetings. There are several boxes that the Semantic Spider would seem to check –  ‘robust enough to maintain a common identity across  sites’;  it  seems  to be both  ‘abstract’  and  ‘concrete’; perhaps have a different meaning in different social worlds. But more importantly, we would add, it 
does  different  things  in  the  different  parts  of  the  project  and  for  different  team members.  We  could  say  that  there  is  plasticity  to  the  diagrams  in  the  doodling phase, where boxes and arrows might appear and disappear, but in contrast to the Star  and  Griesemer  definition,  the  diagram  becomes  stabilized  as  it  crosses  the internal  ‘boundaries’  –  a  problematic  concept,  more  of  which  below  ‐  within  the team. 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Another  divergent  point  about  our  Spider  as  a  boundary  object  is  that  it  has  not deliberately  been  developed  to  the  role  of  a  boundary  object,  nor  is  it  being maintained  as  one  –  it was adopted  as  one  by  the  team members,  something  the computer scientists did not anticipate. This side of the team has not had a hand in creating or maintaining  it. With  the differing expectations of  its capacities and  the varied uses it has been put to, it would be hard to characterize the Spider diagram as an overall point of convergence within the team. However, it might work as a more traditional  Boundary  Object  between  the  Computer  Scientists  (cf.  Beckhy  1999, quoted in Lee 2007 311). As Charlotte Lee (2007), who studied a newly established museum‐design  team,  points  out  the  Boundary  Object  concept  has  become overused, a  ‘catch‐all for several theoretical constructs’ (p.335), while especially in multi‐disciplinary collaborations it is often clear that shared artifacts do not fit this description. In her study Lee proposes five different types of artifacts to critique and enhance  the  concept  of  Boundary  Object,  calling  these  Boundary  Negotiating 





practice are in close proximity.” – Lee, 2007, 331 Furthermore,  according  to  Lee  (2007),  the  boundary  negotiating  artifacts  are surrounded by sets of practices that may or may not be agreed upon by participants. The computer scientists have the practice of doodling,  in which the thinking about the  technologies  in  enacted  into being  through doodling diagrams  (cf. Mol,  2003). The  presented  Spider  diagram  was  subsequently  adopted  by  the  other  team members as part of their practices e.g., of making sense of the technologies, and of engaging  research  participants,  uses  not  expected  by  the  computer  scientists.  Lee states that the boundary negotiation artifacts are fluid – they can change from one type  to  another,  when  the  context  of  use  changes,  as  the  Spider  has  done  in  our project. From being a ‘communication tool’ it has been adopted as a ‘tool to engage research participants’, for instance. These artifacts also facilitate the transmitting of information cross boundaries,  as  the Spider does,  and  in establishing and pushing boundaries.  These  artifacts  can  be  physically  incorporated  or  transformed  into other  artifacts,  something  the  Semantic  Exhibit  Spider  could  be  seen  to  be.  Lee further writes  that  these  boundary  negotiating  artifacts  could  be  predecessors  of boundary objects (Lee, 2007). Whether the Semantic Spider will ever evolve into a fully  fledged  boundary  object  remains  to  be  seen.  It  would  seem  to  fit  the 
19 
 
description of a boundary negotiating artifact in the case of our team, but it would have  to  be  an  internal  boundary  negotiating  artifact,  if  our  team  was  taken  as  a community  in  itself.  However,  we  wish  to  conceptualize  our  research  team  as  a heterogeneous network, where drawing of both internal and external boundaries is more problematic (cf. Edwards et al., 2009). Therefore we suggest it might be better to  talk  about  the  Semantic  Spider  in  terms  of  negotiating  a  relation  between different  types  of  work  practices  present  in  the  team  –  and  to  call  it  a  practice 
negotiating artifact. 
Conclusions In this paper we have discussed a diagram nicknamed the ‘Semantic Spider’. It has been  used  for  depicting  aspects  of  the  Semantic  Web,  within  and  by  an interdisciplinary  research  and  development  project  Ensemble,  whose  members could be  crudely divided  into  ‘Computer  Scientists’  and  ‘Educational Researchers’. This  object  emerged  as  a  point  of  interest  due  to  the  apparent  changes  in  its appearance and its varied use by the team members. The paper is entitled the  ‘Phases and Faces of the Semantic Spider’, and as yet, we have  not  explicitly  touched  upon  either.  Rather,  the  title  shows  what  our preliminary assumptions of this object were – that there would be a  linear path of development  through  phases,  and  that  the  Spider  object  would  show  a  different ‘face’ depending on the audience, or perhaps its phase of development. Rather than discovering any  linear evolutionary phases, we discovered  first of  all  a practice of doodling  ‐  the  Computer  Scientists  daily  practice  of  creating  prolific  numbers  of diagrams. It is out of this that the Semantic Spider, a purposefully simplified version of  these  diagrams  depicting  the  complex  and  heterogeneous  semantic  web,  first emerged.  Characterized as a cartoon by its creators, it was originally created to help communicate  a  single  concept  of  data  aggregation  to  a  diverse  audience,  and  in order to engage them in the work of the team. Different versions of the Spider have since  been  used  in  this manner  at  a  number  of  conjunctions.  Rather  than  talking about different  ‘faces’  then,  it would be more accurate  to  talk about  ‘masks’ of  the Semantic Spider, due to its nature as a simplified representation of a more complex system – the system itself was not necessarily changing, only its representation. We further discovered that the Computer Scientists had not intended for the Spider diagram  to  become  a  permanent  object,  but  to  their  surprise  the  team members found  it  very  useful  in  discussing  the  semantic web,  too,  and  it  gradually  became adopted as a tool  for that purpose.   As the team members  learned more about the semantic web, some of them started using a version of the diagram it  in their own work,  as  a  static  object.  They  used  it  as  a  tool  for  talking  to  their  research participants,  other  professionals  or  in  conversations  between  the  social  scientists and  computer  scientists.  This,  as  well  as  its  repeated  appearances  as  part  of presentations  further  stabilized  its  standing  within  the  team.  The  differences  in 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